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NCBI Databases and Services

GenBank primary sequence database

Free public access to biomedical literature
— PubMed free Medline (3 million searches per day)
— PubMed Central full text online access

Entrez integrated molecular and literature databases

BLAST highest volume sequence search service
(100 — 200 K searches per day)

VAST structure similarity searches

Software and databases for download
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Types of Molecular Databases

Primary Databases
— Original submissions by experimentalists

— Content controlled by the submitter
« Examples: GenBank, Trace, SRA, SNP, GEO

Derivative Databases
— Built from primary data
— Content controlled by third party (NCBI)
« Examples: NCBI Protein, Refseq, TPA, RefSNP, GEO datasets,
UniGene, Homologene, Structure, Conserved Domain
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Sequence Databases
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Sequence Databases at NCBI

* Primary
— GenBank: NCBI's primary sequence database
— Trace Archive: reads from capillary sequencers
— Sequence Read Archive: next generation data
+ Derivative
— GenPept (GenBank translations)
— Outside Protein (UniProt—Swiss-Prot, PDB)
— NCBI Reference Sequences (RefSeq)
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What is GenBank?

NCBI’s Primary Sequence Database
Nucleotide only sequence database

The Growth of GenBank

Tracks changes in

20850, UsA
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well annotated
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Archival in nature = m 159,066,180 Total records =
. . =) 257,909,159,541 Total bases E
— Historical g &
— Reflective of submitter point of view (subjective) ftpuftp.nchi.nih govigenbank/
— Redundant
GenBank Data T
— Direct submissions (traditional records) z —
— Batch submissions (EST, GSS, STS) i Doubling time 12-14 months [| WGS: 149 billion bases
— ftp accounts (genome data)
Three collaborating databases
— GenBank
~ DNA Database of Japan (DDB)
— European Molecular Biology Laboratory (EMBL)
Database 55395988883 35388888888855558888228
58835238358 5358825883385835883538E§
Traditional GenBank Record Bulk Divisions
Locws o DI g 2503 bp  mRNA l]xne}arf BRI 31-MAR-1994]
A 3 3
Soms”  homo sapiens ¢ ren | 2 *Batch Submission and htg (email and ftp) o
Siiarcta o g *Inaccurate &
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ACCESSION|
JVERSTON » Expressed Sequence Tag
Tversion — 1%t pass single read cDNA

* Genome Survey Sequence

— 1stpass single read gDNA
« High Throughput Genomic

— incomplete sequences of genomic clones
» Sequence Tagged Site

— PCR-based mapping reagents




Expressed Sequence Tags in Entrez

Whole Genome Shotgun Projects

Derivative Sequence Databases
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Number P14161) Streptococcus pneumoniae (Swiss-Prot
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Protein Sequences from Structures

1863 B

RefSeq: NCBI’s Derivative Sequence Database

R ——— Biosacaoeose | 2 « Curated transcripts and proteins 2
acthors vang, . g — reviewed E
E) — human, mouse, rat, fruit fly, zebrafish, arabidopsis E)
° microbial genomes (proteins), and more °
BT e L * Model transcripts and proteins
L TS N ) )
EEEr—— » Assembled Genomic Regions (contigs)
— human genome - chicken
— mouse genome — honeybee
— rat genome —sea urchin
» Chromosome records
e PiCEAOEOSON — Human genome
LR  micropial
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Selected RefSeq Accession Numbers GenBank to RefSeq
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1] 1]
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NP_123456 Curated Protein ittt
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NG_123456 Reference Genomic Sequence
Chromosome Human apolipoprotein E mRNA, complete cds
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BC003557.1 GI:13097698




RefSeqgs: Annotation Reagents

Scanning....

PIND pPId

Genomic DNA
(NC, NT, NW)

Model MRNA (XM)==—= === Model protein (XP)

(XR) I - :?

Curated mRNA (NM) ==  mmmmp Curated Protein (NP)

RefSeq Benefits

Non-redundancy

Explicitly linked nucleotide and protein sequences
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Updates to reflect current sequence data and biology

Data validation
Format consistency

(NR) Distinct accession series
RefSeq (EIL o7 C_ —_— — Stewardship by NCBI staff and collaborators
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Other Derivative Databases

Expressed Sequences
dbSNP
Structure
Gene
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Expressed Sequences

UniGene
GEO
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NCBI Expressed Sequences

67,920,384 mRNA sequences
65,906,124 GenBank
(63,832,762 EST Division)
2,012,137 Reference Sequences
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What is UniGene?

A gene-oriented view of sequence entries

*MegaBlast based automated sequence clustering
*Now informed by genome hits

*Nonredundant set of gene oriented clusters
*Each cluster a unique gene

*Information on tissue types and map locations
*Includes known genes and uncharacterized ESTs

*Useful for gene discovery and selection of

mapping reagents
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EST hits: Human mRNA

Distribution of 281 Blast Hits on the Query Sequence

[PrRoz3e87 o 106s7 Fuman

3’ EST hits
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MMDB: Molecular Modeling Data Base

» Derived from experimentally determined PDB records
+ Value added to PDB records including:

— Addition of explicit chemical graph information

— Validation (secondary structure elements)

— Inclusion of Taxonomy, Citation

— Conversion to ASN.1 data description language
 Structure neighbors determined by

Vector Alignment Search Tool (VAST)
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Cn3D 4.1: Bacillus thuringiensis
Toxin

11y~ oo st

Ele Yen Shontide Sive Wedow L telp
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VAST: Related Structures

Vector Alignment Search Tool

For each protein chain,

locate SSEs (secondary
structure elements),

and represent them as
individual vectors.

align the vectors

Human IL-4
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Protein Domains

 Structural Domain
— Discrete independently folding unit of a protein

» Conserved Domain (sequence-based)
— Protein region with recognizable position-specific

pattern of sequence conservation

+ Sequence-based domains often roughly
correspond to structural domains

* Domains often have distinct, identifiable
functions
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NCBI’s Conserved Domain Database

Src Domains

YFGKITRRESERLL 1naenpRGTFLVR
KNLSRKDAERQL lapgnt HGSFL IR

ifuk (query)
A

GAIGRSDAEKQL1ysenkTGSFLIRE.
gi 125358 143 EWYFGKIGRKDAERQL1SpgnpQGAFLIR
VKRVD AEKQLIp£nnLGSFLIRDSAL t pGDFSLEVRD 1d-

P
&
D
E L 1spvnks
gi 125717 125 EUYFGDVKRAEAEKRLvIglpS
PUFHGKITREQAERLLyD
b N
D
G

WFFENVLRKELDKLL acenpRGTFLVR

gi 5803171 63 GULFEGLGRDKAEELLoLpdtkVGSFMIRES=tkkGFYSLSVRHE-

+ Single Nucleotide Polymorphisms

* Repeat polymorphisms

* Insertion-Deletion Polymorphisms

» 29 Species

* Over 46 million submissions (submitted SNPs)
» Over 26 million reference SNPs

i s} MMDB ID: 56157 | PDB ID: 1FMK Search) _PDB or MMD8 1D o
* PSI-BLAST —based score matrices z et R ——— z
. o of the tyrosine kinase c-Src Nature v385, p.595-602 o
« Searchable with RPS-BLAST £ et oo e gk S e St kres: £
° f:LTJCZ‘;ﬂl;,"afi?:&iiif;"m“f:; comarie, saslsed by i of °
» Sources
— SMART S
ol Stcuctuce. O e
- PFAM Protein Sequence A
3o Donaie 2
— COGs S el SH2 PTKc_Src_like
_ NCBI curated domains s roic _—
« structure informed alignments ! .
Molecular components in the MMDB structure are listed below and may inclus .
e, 30 o, proren cace tcations (Gomain fomiies), o lgonce, -4 Four 3d domains
each icon for more information on the component. & .
Three conserved domains
T >
ltidemine o PkimseTer
Structure vs Conserved Domain NCBI’s SNP Database
0 o] a k)
5 5
Conserved phosphotyrosine binding residues ‘ g f
2 . S H
g * Primary Database and Derivative (RefSNP) H
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The Gene Database

» Gene Centered Information
* Unifies NCBIl-annotated and Submitted Genomes
* 4.6 million records for 5,588 taxa
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NCBI Molecular Biology
Resources

Using Entrez

November 2009

Global Query: All NCBI Databases

eholmers Disease o] [ceur]
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Entrez: A Discovery System

Word weight

PubMed
, abstracts,

/1N
Pre-computed and pre-compiled data. VAST

«A potential “gold mine” of undiscovered
relationships.

*Used less than expected.
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Phylogeny Neighbors

Related Structures

N
BLAS Nucleotide W Protein BLAST
equences; equences;
Neighbors Hard Link Neighbors
Related Sequences Related Sequences
BLink
Domains
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» Easier to use interfaces

» Promote higher quality resources
— Gene
— RefSeqs

» Expose the power and utiltiy of pre-computed
similarities and pre-compiled links

« Database Ads — direct to related information in
other database

+ Sensors — point to other databases or special
search tools where the query is more relevant

» Analysis tools — access to live analysis results

Traditional Method: The links menu The Problem
: ;
U07343 Reports Links o . . . o
oo saiens DN missch eps o Homolg (MLEE) mRNA, g » Rapidly growing databases with complex and g
gil4é98slgb\uﬂ7343.lIHSUO7343I4639EE] ® Changing relationships ®
AACSOzBSROR Coses ormas, L, L » Rapidly changing interfaces to match the above
f s oo e Result
* Many people don’t know:
1363 & Repors Gonserved Domains, BLin, Links — Where to begin
Chain A, Mutl Complexed With Adpnp
p13542073pd0lI BGIALS42073] :ﬁ — Where to click on a Web page
— Why it might be useful to click there
Mutl Complexed With Adpnp [Dna ;v1ismalchv Repair] v
‘Taxonomy: Escherichia coli
Goals of the Discovery Initiative Discovery Components in Entrez
& &
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Global NCBI (Entrez) Search

& NCBI  Resources ¥ How To @) My NCBI| Sign In

n n
2 National Center for Biotechnology Information Searcn (Al Daabases ¥l forfy, e | 2
0] 0]
e £
o Resources o
® Welcome to NCBI Popular Resources ®
NCBi Home
A ] goay i ances s Pubted
. . Uieratre colon cancer [
Sooisnl
Database Searching with Entrez
Proeins Gane
Nuckotice
Soasmwe avse Genome Reference Consortium Protein
— - — - Ganes & Exprssion - o
#Using limits and field restriction to find human MutL homolog o Conserved Domains
Stctre
#Linking and neighboring with MutL :““M:':‘“ PubChem
®Mapping SNPs onto structure Genetics & Medicine NGB News
Taxonomy
Data & Sofware HowTo... Novamber and Oetober ¢z oec 200
Tsing & Tuors [ —— Fearo: N Dicoeryrriod
Homology Retrieve all sequences for an organism or taxon PubMed and NCBI Homepage. T
P P kg e o g NCBI News - Sepember 6502108
0 genes associtec win a phenotype or isease
Veriaton Design PCR primers and check the for specifty The September 2009 issue of the
Find the function of a gene or gene product NCBINews s available
i syt regons beween he genomes of o organiss NGBl News - August
m e . - . ) g g
Search scrossdatabases e o g
% 941100| (@ Nucleotide: Core subset of nucleotide sequence records §

1086

38§ [67] (>« EST: Expressed Sequence Tag records

3| pas EU- GSS: Genome Survey Sequence records

Nucleotide database in three parts

*EST: expressed sequence tags
*GSS: genome survey sequences
*Nucleotide: everything else
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Core Nucleotide Results with Gene Preview

Advanced Search Options

[Found 5104813 nucleotide sequences. Nucleotide (941100] EST [3852867] GSS [310846] Linits | Previgwiindex | History | Clipboard | Details
Dispay ( Summary 78 Stow (20 18 (soney ) (senaro 8] ] F otide sequences. Nucleotide [941100] EST SS [310846] 2
All: 941100 | Bacterie: 25600 | RefSeq: 50115 | mRNA: 240717 [z = Dil 1#) show (20 [#)[sonsy 1#)(sendto %) Y
= — ) —— )
= 41100 teria: 25600 | RefSeq: 50115 | mRNA: 240717 [ £
This search in Gens shows 700 resuls, incuding: ¥ Top Organsms [Tree g 2
PTPRJ (Homo sapions): protein tyrosine phosphatase, receptor type, J iomissplens/(#e2
e E:ﬂmmmm; oo 2 con s o e ((: w‘\ly) T~ ¥ Top Organisms [Tree]
fomo sapians): mut. homolog 1, colon cancer, onpaiyposis type 2 (E. ol ——— i
” < polyposis b unidentified (26600) PTPRJ (Homo sapiens): protein tyrosine phosphatase, receptor type, J :;’n';'r“’eza:"::zt {4‘92?5152957)
s 1 - 20 of 941100 o 47055 At | et s (159) MSH2 (Homo sapiens): mutS homolog 2, colon cancer, nonpolyposis type 1 (E. col) Mus musculll
\\ Helicobacter pylori (13096) MLH1 (Homo sapiens): mutL homolog 1, colon cancer, nonpolyposis type 2 (E. coli) N Danio rerio (24
o Hof hee e 6 | unidentified (2}
B . 2nopus (Silurana) tropicalis (1 D: i
# Gene Preview iy o Lems 120 of 941100 = sl )
More relevant results P Taxonomy fiter prortom
o Hol ce ety = O Homo sapiens chromosome 2, whole genome shotgun sequence = & 2962) T
{ ST R et it " 236,827,137 bp inear DNA Homen mmunodelcentyvrss
CMO00254.1 G174 HPKX_438_AGUCI (5206) CM000253.1 GI:74273680 =7
Grosmannia davigera kw1407 (4956) - o
ngo abeli (4573 uncul acterium
Homo AGALT1-specifi 1(C1GALT1CA), ranscript variant 2, BRI Helicobacter pylori
s DR EEZioL © Homo sapiens chromosome 3, whole genome shotqun sequence 5 e e
1743 bpInear mRNA Carls lupus (1155) 2 196,588,766 bp linear DNA Helicobacter pylori
" fom ity © 41 Grrsarsers HPKX_438_AGOCT (5206)
or )
Grosmannia clavigera kw1407 (4996)
a Homo 1GALTY ific ch: 1(CIGALT1C1) transeript variant 1, i (4
MRNA Pongo abelii (4643)
TR N e o Homo sapiens C1GALTA-specific chaperone 1 (C1GALT1CA), transcript variant 2, Drosophila melanogaster (1614)
tesm i Taxonomy Filters iy »  mRNA Fels catus (1176
1,743 bp linear mRNA Canis lupus (1155)
) o NM_001011551.2 GI:274321488 Canis lupus familiarls (1135)
o Homo factor, . )
5 transcript variant 4, non-coding RNA lCthertaal(Z4999)
2,311 bp linear transcribed-RNA Less™
NR 0274841 0122543756
—{Found 5 nucleotide sequences. Nucleotide [5] —
Display [ Summary 1#) Show (20 [#)[SortBy #](Sendto %] n I
3 " . 3
All:5 | Bacteria: 0 | RefSeq:5 | mRNA:5 [z = ‘term1[F|eId] AND/OR/NOT term2[Field] ... ‘ =
Items 1-50f 5 One page. 2 2
ems 1 - 50 ! -
g Field Databases g

type 2 (E. coli) (MLH1), transcript

O Homo sapiens mutl homolog 1. colon cancer,
+  varant4, mRNA
2,386 bp linear MRNA
NM_001167619.1 GL:263191732

Four MLH1 splice variants

type 2 (E. coli) (MLH1), transcript

=] Homo sapiens mutL homolog 1, colon cancer,
2 Variant3, mRNA
2,473 bp linear MRNA
NM_001167618.1 GL:263191712

M Homo sapiens mutl homolog 1, colon cancer, type 2 (E. coli) (MLH1), transcript
3 variant 2, mMRNA

2,473 bp linear mMRNA

NM_001167617.1 G1:263191588

type 2 (E. coli) (MLH1), transcript

M Homo sapiens mutL homolog 1, colon cancer,
@ariant 1 mBN,

colon cancer(Title] AND nonpolyposis[Title] AND human[Organism]
AND biomol_mrna[Properties] AND srcdb_refseq[Properties]

M Homo sapiens mutS homolog 2, colon cancer, nonpolyposis type 1 (E. coli) (MSH2), mRNA
5 3,145 bp linear MRNA
NM_000251.1 GI:4557760

[MeSH Terms] — Medical Subject Headings
[Organism] — NCBI's Taxonomy

PubMed
Molecular Databases

[Properties] — molecule type, database source,
cellular compartment

Sequence databases

[Filter] — records with links to other databases and | All databases
more

[Title] — definition line of sequences, titles of other | All databases

records

Queries are automatically mapped to the MeSH and organism vocabularies
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Examples

PubMed: Medical Subject Headings

- ‘A service of the National Library -
. " . . . o ‘and the National Institut o
Human RefSeq mRNA sequences with creatine kinase in the title 2 2
) . o
< <
human[organism] AND creatine kinase [Title] AND B Search (mesH T[] for Aizheimers Disease B
srcdb_refseq[Properties] AND biomol mrna[Properties] AND Limits | Preview/index | History | Clipboard | Details
creatine kinase(Title] T — e T T TS—
. . X . . All:3
PubMed records about Alzheimer disease genetics published in the past year Ltems 1-30f3 One page.
with free full-text in PubMed Central
[11: Alzheimer Disease Links
X ) X ) A degencrative disease of the BRAIN characterized by the insidious onset of DEMENTIA. Impairment of
Alzheimer disease[MeSH Terms] AND genetics[subheading] AND MEMORY, judgment, attention span, and problem solving skills are followed by severe APRAXIAS and a global
- mc[Filter] AND 1lish 1 r[Filter loss of cognitive abilities. The condition primarily occurs after age 60, and is marked pathologically by severe
pubmed_pme [ ter] published last year| ter] cortical atrophy and the triad of SENILE PLAQUES; NEUROFIBRILLARY TANGLES; and NEUROPIL
THREADS. (From Adams ct al., Principles of Neurology, 6th ed, pp1049-57)
Year introduced: 1998(1963)
0)2: familial Alzheimer's disease protein 1 [Substance Name! Links
expressed in lymphoblastoid and brain cells derived from Alzheimer's discase patients; amino acid sequence given in
first source; GenBank X81004
Date introduced: August 4, 1995
[3: Alzheimer's disease antigen [Substance Name Links
reacts with monoclonal antibody Alz 50; MW 68 kDa
Date introduced: July 12, 1988
MeSH is an Ontology Organism Field: NCBI’s Taxonomy
T 1
3 Homo sapiens ‘Entrez records 2
'All MeSH Categorics z ma— Daabase e [Subise ks ;;\.5;.3\2‘23 z
Diseases Category ? o ﬁ;ﬁfﬁ:ﬁzﬁ?j:ﬂ”;’ﬁ:‘:&“ 0 ?
Nervous System Diseases g Display) 3 levels usi gm.s e - 1231548 | &
ic code: Translation table 1 (Sta 50656
Central Nervous System Diseases ¥ Nuteatide 1 Nucleatide e e B e 2 (Vertehrt 65
Brain Di o Other names:
rain Diseases O PubMed C4 common name: man [Genome Sequences &l Z3
Dementia 0 BLAST chil)
Alzheimer Disease D: 0 etlular Eukarvota; Fu up; Metazoa; Eumetazos; P 2.79( 2037
ilztoriz; Coclomaia; D Chordate; Craniatz; Vertebratz;
Telk mi; Tetrapoda; [3D Doma 56372 56372
All MeSH Categories mniots; Mammalig; Theria; Eutheria; Ey - Ptm?;‘“: . uum:mm:m 16 16
Diseases Category b Homo sapiens (umd ~ Home y § “ y " [GEODawsets [ BORS[  R084
Nervous System Diseases ‘L,L?.'_“‘“’"”“’“ ! fﬂ”";z ‘?;1’\2:
Neurodegenerative Diseases = Homo sapiens neg TS ’
Neurodegenerative Diseases ni
Tauopathies [PubMed Central 6884
Alzheimer Disease All molecular .
. [SRA Experiments 3575
All MeSH Categories databases raxonomy 2
Psychiatry and Psychology Category
Mental Disorders |Genome Information
Delirium, Dementia, Amnestic, Cogn Disorders Co 1o NCBT genomic BLAST poge for
Dementia Genome view: 24
" . Names[1[2[3 (45678910 11 12 [13 [14 [15 [16 17 [18 [19 [20 [21 [2 [X Y
Alzheimer Disease

0 Genor

e the Mitochondrion Genome
ee the TRACE Assembly
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Entrez Tip: Start Searches in Gene

AT | Current Only: 11
Items 1- 11 of 11

Official Symbol 112 and Nam
type 1 (€. ooli) [Homo sapion:
Or Aissen: COCAL, oo, HNPCC, HNPCC1,LCFS2

“Genes Genomes: 11

SNP Genoview 11 12
One page.

e N ot s
'e: utS homolog 2, colon cancer, nonpolyposi

Gene Results

ST Eer T
- emsisalfamef o iind -
3 S i e L ey o
o Chromosome: 2 Locaion: 201324133 o
o Order cONA clone, Lin} Annattion, Gnofosoms 30, NG 000820 10 (54944445, 54961351, complomert) )
g Ot Symbol MLt an Name: mut homoa 1, con cancer, . nonpoyposis o 5130 £
= type 2 (E. coli) [Homo sapien: ” s conmcom, Lrks =
o Otner Allases: COCAZ, FCC2, HNPCC, iNPoca Mecstr2 L1 W | ol 54 an Name: 8012 assacited X pron [Homa sapn] g o
her ity
Chromosome: 3; Locatlon: 3p21.3 some: 18; Location: 180133134
Annotatin: Gromosome . G_00009.1 (3709479.57062537) s et ——
i
e
c Fncone, Liks
Official Symbol z ol [ ] o BRAF1, FLIBS103, MoCi8284 RAFBY
Othor Aliasos: GTBP, HNPCCS, HSAP o AT e
Other Designations: GIT mismatch-oinding protein; muts homolog 6; sperm- sl ey
assodiated protein omosame 7, NG 000007 .13 {140433612. 140624564, complement]
Other Entrez DBs Chromosome: 2 Location: 2 Ty
Annotation: Chromosome 2, NC 000002.11 (48010221..48034092) senelD: 73
o P o
GenelD: 2956 I i @"m-[ o
e e nonpolyposis colon cancer AND human[Organism]
Homologene: St sy GRS e
i 170/90sz) lNDmﬂ sapien: l Chlamawme 20 Locaion 20t 24121
Gene Neighbors gg;m..;.. 'AAT3, FARD, LDS1E, LDS28, MFS2, RIC, TAAD2, TGFR2, ey VG002 1 s )
Dot
Other F-beta eceptor yps| ua TGF-beta type Il musplnr P
Irznsrorm\ng growth !ador beta receptor type: beta tct it Mame: mucin 1, <ol suface associed l"m ’“""“‘ -
Chramosome: 3 Location: S T Ve
| — Annotaon: hramosome  NG. 00000311 (30647994, 075634) R e e
MIM: 190182 gt
. Pt B
UniGene 08 Mg  CONA dore, Links Genesi02
Official Symbol MLH3 and Name: mutL homolog 3 (. coli) [Homusapn;n ] o1 e O N e, Lok
Other Aliases: HNPCC7, MGC138372 et Ao, s o A G AT O, S 101
Other Designation smatc rpai roten ML s pomolog e e o
Chromosome: 14; Location: 1424 R R
Annotation: mosome 14, NCﬁaDODM 8 (75480467..75518235, complement) Annotation: Lm‘.mnmmea NC_000006. 11 (26067448, 26097058)
MIM: 604395 0
GenelD: 27030 Seneld, 3071
E ntrez G ene EE——— [ 1: MLH1 mutL homolog 1, colon cancer, nonpolyposis type 2 (E. coli) [ Homo sapiens ] -
| enelp; 4252 upcate 8-Dec-2009 |
Nucleotide. Protein Str Journal = Summary ? o
Gene Bf I MLH1[Gene Name] AND Human(Organism] (Go ) (Clear) Save Search Scan:h
SeLty 1 e ! {orgarisml o Official Symbol MLHL o
a provided =
Limits | Previewlindex | History | Ciipboard | Detais | ® Official Full Name  mutL homolog 1, colon cancer, nonpolyposis type 2 (. col) ®
- sGiC
Display | Full Report Sendto 18] i i
Primary Sour] Genomic regions, transcripts, and products t 2
’ Entrez Gene Home
) 1: MLH1 mutL homolog 1, colon cancer, nonpolyposis type 2 (E. coli) [ Homo sapiens ] f Seerelatl ) ) Go to reference sequence details Trv our new Sequence Viewer
|GeneID: 4292 updated 8-Dec-2009 * Table Of Contents. Gene ty|
Summ: 2 Yiinks RefSeq stal
- Order cDNA clone Organi: o0 11
M
Official Symbol MLH1 provided by HGNG BioAssay, by Gene target Lineal [GeneRIFs: Gene References Into Function
o BioSystems
mutl homolog 1, colon cancer, nonpolyposis type 2 (E. coli) B 1. BRCAL methylation correlated with age at diagnosis (P = .015) and 5-years disease free survival (P =
oy HGNC B
provided by HGNC ccos Also known 016) while hMLHl mzthy\atmn was more frequent in larger tumors (P 2) and in presence of distant.
Primary Source HGNC:7127 Conserved Domalrs b metastasis (P = .004),
: umm i 2. ¢ alys nd also MSH2 and MSH6, components of the
See related EnsembliENSG00000076242; HPRD:00390; MIM:120436 Full i In uc G ot e Tercodmer frm complnes wih Folea 1 nuran e >
Gene type protein coding GEO Profiles m m " TG £ p—
_Senatyps prosh oo o e pe <chromosome: [ 3 Muttaoho (HLH1-PIS2), replicaton protein A (RPA), and HGB have ols n 5drected mismateh rep
q status GeneView in dbSNP . ot o " s
organism  Homo s |y . the rsen sy rve sl frcion o i i nrtacingcolon el o
- ocene Lo
Lineage Mm{i MLH1[Gene Name] AND Human[Organism] I‘W fovee| [y 5 Assesing Ngh ate microsateli nstabilty and expressions of MU could b sed o disinguish bengn
Msmfﬂslr and malignant insulinomas and to predict the outcome of patients.
Hominidag; Fomo OMIM [®  © New hMLH1 missense mutation in Muir-Torre syndrome associated with familiar transmission of different
Also known as FCC2; COCA2; HNPCC; hMLH1; HNPCC2; MGC5172; MLH1 Probe gastrointestinal adenocarcinomas.
Summary This gene was identified as  locus frequently mutated in hereditary protein [ 7. microsatelite nstabiity was associated with hMLHL in gastric carcinomas
nonpolyposis colon cancer (HNPCC). It is a human homolog of the E. coli DNA PubChem Compound
mismatch repair gene mutL, consistent with the characteristic alterations in PubChem Substance [ 8 microsatelie instabilty in BAT26 and BAT2S were predictiv of MSH1 mutated Lynch syndrome
icrosateite sequences (RER+prenotype) found n HNPCC. Alternative . :
T iy et oarorme PubMed (GeneRIF) e e ey e
Additional transcript variants have been described, but their full-length natures PubMed (OMIM) Submit: New GeneRIF Correction
have not been determined. SNP

SNP Varview
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MLH1 Gene Record: Interactions

and GO

MLH1 Gene Record: Reference Sequences

Interactions. a2]
oo s 1 e owrion petseneene
Description ... o = P ] e - 2
Interactant Other Gene  Complex MutSaloha complex bindin oA pumed| T [ ———— . -
€271 interaces with the MLH2 promoter. e ———— oy > S ) - ofSaqe of Anntated enores Bl 311 2
NC_000003.9 o 02t - suaninelshymine sl b 0 Demiosd | Gt T S v i) == 1.8 pecicgenome bid Bl o
€24 ntercts with the MU promoter reglon. T v e B g
e Iboons e == i S g o) 5 A s prtint) ‘Genome Referenc Consortium Human Build 37 (GRCT),Prmary_Assormbly 3
L. KM 0002093 - NP 000240.1 Mut proein homalog 1 sctorm 1 | Ganaric
et s a5 e o e
Np_000240.1 N2 0000481 [ » Ty 1. ne_oooooa.t1
MLAL interacts with BLM. procass evidnce Souee () | BB Ranse 3703575 5709336
NP_000240.1 NP 0000481 B DNA damage response, signal transduction resuling in induction of . [P L e :
anoptoss e | e . +. Yorosinizss
NP_000240.1 NP _009225.1 BRCAL cell cycle 1EA nnkr{'::::::""{:‘y WE:’S“L.V;‘:-MW Range 36974975, Amsius .
The exonuciease HEXC inteacts wit the mismatch repair protein RMLHE. | double-strand brea reai v e R Douniond  Ganan TSTA Seqnce Ve Gz
NP_000240.1 IEA R Sare 107 | ey 8 o ]
The exonuciesse hEXO1b Ineracts wih the mismatch repai protein AMLAL. | male meiosis chroTosome seareaation e ey | ] L ats assemy (Ceern)
NP_000240.1 NP 0060163 01 10 metotc metashase | pate congression e a5
mismatch repair TAS  PubMed —
Np_000240.1 No_s69082.1 01 o8 ncaativ requiaton o mitoic recombination 16 sz s |t ac_oooossa )
tearranseriied mRNA poly(A) el shorteni e femint Domaes G ST S Vit (Grghics
NP_000240.1 NP 003916.1 MBD4 Hed cogenesis 1EA 7
MLAL and iteracts with MEDL. —— e B T v s i W —
NP_000240.1 NP_003916.1 MEDs o1y resouton o mes ination ifermes e o e venniont | et s vy e i
response to DNA damage stimulus ™ sourca saquance(s) | somTL NI D SATS
NP_000240.1 8Ar02350.1 i 1 somatic nypermutation of immunopibuin gen e
= e B v oo s o 3 ot s St 5. Alarato assomby (HuRe)
spindle midzone assembly Involved In melosis 1A ‘l‘:n’“’i" f;‘vfd“f“z: 5 gxon and ey o
sores sosnents) | acmi comarma e 1. Ac_ooot3st
pris e Range 36375655 7033106, cmlement
Componan g Donnlond  Canbank s Ssasecs i
4. MM 091167619, NP 0011610511 Mt protin omolop 1
MutLalpha complex estiston o faran T varan 4 ortaie 4 4t > 2 Nw_oo1838877.2
chigsma e S e i onae 2923455, 3509200, cmlement
i coda e same o, " Download  Genpank FASTA Saauence Viewer (G
oudleus IC  PubMed UniProtks/TrEMBL | BDILY
maptonemal complex e
¥ Links Explain | = By exons Protein 8 exons -
order DA done | B [ Limits | Preview/index | History | Clipboard ||NM_000249.2 2524 15 NP_000240.1 756 19 P
Books o o
Genomic regians, transcripts, and products Display | Full Exon
B B Canserved Domains| © Rl U Report LSend 0 4, 1" 000249.2 length: 2524 bp, number of exons: 19 o)
= XML . . =
Go to refere] | sequence details o Pretles H LT NP_000240.1 length: 756 3, number of exons: 19 H
HomoloGene ™ 1: ML Ul List ncer, nof Exon Coding EXON INTRON
LI\ Manp Viewer b LinkOut | d length d length d length
han viewe Geneld | coords leng coords eng coords eng
3 [P==="=" BioSystem Links
3 o Summal sooks Link: | 1-176 176bp  61-176 116bp  177-3131  2955bp
tothond eevsaess-l Full text in PMC e served ¢ |
resion W - untranslated resion robe. onserved Domain Links | 3132 - 3222 91 bp 3132 - 3222 91 bp 3223 - 7467 4245 bp
probe | Genome Links | 2468 -7 oobp 74687 oobp  7567-10013 3347bp
PROTEIN LINKS —/ pubiied GENSAT Links |
mRNA LINKS UbMe G20 profie ks 10914- 10987 74bp  10914-10987 74bp  10988- 13503 2516bp
b FASTA b FASTA PubMed (GeneRIF) Off HomoloGene Links lg 1, colon| 1350413576 73bp  13504-1357%6 73bp  13577-15326 1750bp
» GENPEPT Nucleotide Linl 15327 - 15418 92 by 15327 - 15418 92 by 15419- 18332 2914 by
Gel» GENBANK ) N Senotine Nucleotide NIH cDNA clone links P P g
b Blink i 1 EST Links 18333 - 18375 43 bp 18333-18375 43bp 18376 - 18523 148bp
3 jon: - _ i mapviever
chromosome: 3; Location: 3p21.3 b Conserved Domains UNiSTS ESSTS'EIHk(DNA clone links 18524 - 18612 89 bp 18524-18612 89bp  18613-20944 2332bp
inks
Losssaraty, [orsssasey feeview S5 NIH ¢DNA clone links 20945 - 21057 113 bp 45-21057 113bp  21056-24018 2961 bp
LocesssTs wreriez Gotens Colon html OMIAL e 26019-24112 Sabp  24019-24112 94bp  24113-26822 2710bp
. Toeare Evidence Viewer OMIM Links L 26823-26076 154bp  26823-26076 154bp  26977-32149 5173bp
o ecte for MM GG SapTens 3215032520 37ibp  32150-32520 37ibp  32521-3529 2776 bp
20436 3529735445 149bp 3529735445 149bp 3544646698 11253 bp
Hene 46699 - 46807 109bp  46699-46807 109bp  46808-48780 1973 bp
HPRD 48781 - 48844 64 bp 48781 - 48844 64 bp 48845 - 54031 5187 bp
;EG%G 54032 - 54196 165 bp. 54032 - 54196 165 bp 54197 - 55C 833 bp
ModelMaker 55030-55122 93bp 5503055122 93bp  55123-55416 294bp
PharmGKE. 5541755530 114bp  55417-55530 1l4bp  55531-56998 1468 bp
UniGene

Linkout,

56999 - 57350 361 bp

56999 - 57166 168 bp
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Finding Homologs: HomoIoGene
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VLinks Explain
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Protein record

f'i;: : More about the MLH1 gene ————
{4 This gene was identified as a locus S o
frequently mutated in hereditar B v
b nonpolyposis colon cancer (HNPCC). Itis s

a human homolog of the E. coli. hosytams o e szt v
msu Known As: COCA2, FCC2, HNPCC, [ exsres e
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et proten sotorms

column

apIND piatd

Discovery
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hypothetica proton 7o

1_0184, Plasmodium falciparum
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(Download ) Protein I3 sequences (in FASTA format)
Include 0

RNA
nctude 0 | eeoenic Protien
Selectwhich ssqunces shouid bo )
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@ Reovegiss Mt NM_031083.1
@ Gl w1 X_o18628.1
¥ Dwo it NM_200858.1
@ D.melanogaster Mih1 NM_057674.2
# Agambiae AgaP_AGAP012102 XM_320342.4
™ S.pombe mih1 NM_001022118.
@ Scerevisae  MLH1 MLH1_6323819
@ Kiacts KLLAODOGSSS XM 453504.1
o AGOS_AFL199C  NM_210705.1
@ VG o721 XM_367196.2
@ Noasa  NCUOSI091 Xv_329014.1
@ Pfacdparum  PF11_0184 XM_001347819

HomoloGene
Downloader
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